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Introduction
A career as a medical doctor may be incredibly rewarding, but it can also be exceptionally demanding.
Medical doctors are at a higher risk of anxiety, depression, substance abuse and suicide, when compared with the wider population. [1, 2] The nature of their profession often results in exposure to elevated levels of stress, high pressure environments and feelings of uncertainty.
Working closely with patients and the complexity of the doctor-patient relationship introduces a number of both positive and negative emotions. Long working hours and sleep deprivation have a detrimental effect on both physical and mental wellbeing. [3, 4] Furthermore, the current litigious climate in some countries and increasingly regulated, administrative nature of the work are likely to be contributory factors to the increasing levels of burnout being reported by medical staff.
Resilience can be difficult to conceptualise. Derived from the Latin word resilio -to rebound or bounce back, one definition states that it is the ability to adapt well in the face of adversity or significant stress, even returning stronger afterwards. [5] However, a systematic review by Aburn et al. in 2015 concluded that there was no universal definition for resilience in the literature [6] . Instead, they identified five themes used to define resilience across the one hundred studies and 25 different population groups included in their analysis: rising above adversity, adapting and adjusting, resilience as a dynamic process, 'ordinary magic' and mental illness as a marker of resilience. [6] It has been reported that inherent personality factors make an individual resilient. These include positive attitudes, optimism, the ability to regulate emotions and to see failure as a form of beneficial feedback. [7] It is also reported that acquired and modifiable factors, such as environment and social support, are important determinants of an individual's resilience. [8] Psychologists have debated whether these inherent internal factors or external factors are more important in determining an individual's resilience level. [9] Although the physical health of doctors has been widely studied, and burnout has been reported on, little is known about resilience in doctors. Therefore, this systematic review discusses the existing literature on influences on resilience in medical doctors.
Methods
The objective of this review was to identify, summarise and critique the existing published information using a narrative synthesis. [10] This form of interpretative systematic review involves: (1) developing theories, (2) searching for evidence, (3) selecting articles, (4) extracting data, (5) developing a preliminary synthesis of findings, (6) exploring relationships in the data within and between studies, and (7) drawing conclusions. The 27-point PRISMA checklist for systematic reviews was taken into consideration when reporting this review. [11] We hypothesised that resilience in doctors has a multi-factorial etiology with both inherent and acquired factors influencing their resilience levels. Initial reading of this literature revealed a paucity of research into resilience and medical doctors. The research question was therefore broad, given the limited number of studies on this particular topic: What is currently known about influences on resilience levels in doctors?
The bibliographic databases PubMed, MEDLINE, EMBASE and PsycINFO were searched on 8 th November 2018 using the following search string; Psychological resilience OR resilien* AND ("medical physician*" OR doctor* OR clinician* OR surgeon* OR medical trainee*). The search was limited to studies published in the last ten years because resilience is a relatively recent psychological phenomenon. Papers published in languages other than English were excluded. (Appendix 1)
Results
The initial search yielded 1763 results (602 MEDLINE, 431 EMBASE, 532 PubMed and 197 PsycINFO). Duplicates (626) were removed. The remaining 1137 titles and abstracts were reviewed against the inclusion and exclusion criteria (table 1) by two independent reviewers (NM and PK). 
Inclusion criteria Exclusion criteria
Studies in which resilience was the main or one of the main topics of interest.
Published in a language other than English.
Quantitative and qualitative studies explicitly mentioning 'resilience' in the title or abstract that assessed resilience.
Studies with burnout or coping strategies, as opposed to resilience, as the main topic of interest.
Studies investigating resilience in medical doctors or medical trainees.
Studies of resilience in nurses, medical students and other allied health care professionals. Studies on the influence of interventions to improve resilience in doctors that quantitatively or qualitatively assessed resilience levels after the intervention.
Unpublished literature, editorials, letters, opinion pieces, conference abstracts.
Thirty-one papers were retained. These 31 papers were read and reread in depth by two reviewers. Seven papers were excluded by both reviewers. One paper was excluded as its main focus was studying 'grit' and burnout in doctors, as opposed to resilience, which was defined as "the ability to persevere during difficulties and maintain a sustained effort over an extended period of time". [12] Two papers were excluded as they investigated resilience in healthcare professionals including doctors but also nurses and in some cases medical students, with no breakdown in the results. [13, 14] Three interventional studies were excluded. [15] [16] [17] One because it assessed feasibility of implementing resilience training for surgical interns, but did not assess if the training had any influence on resilience levels for these doctors. [15] Two were excluded as despite their titles ("Adaptation Practice: Teaching doctors how to cope with stress, anxiety and depression by developing resilience" [16] and "Stress and burnout in residents: impact of mindfulness-based resilience training" [17] ), they did not include any measure of resilience. Finally, another paper was excluded as despite its title, ("Exploring public sector physicians' resilience, reactions and coping strategies in times of economic crisis; findings from a survey in Portugal's capital city area"), it did not measure resilience but focused on working hours and intention to migrate in doctors. [18] This resulted in a final count of 24 eligible papers ( Figure 1 ).
Of these 24 papers, one was a systematic review of resilience of primary healthcare doctors, ten were quantitative studies of resilience in doctors, eight were qualitative studies that consisted of semi-structured interviews and five were interventional studies that quantitatively or qualitatively assessed resilience levels after the author's intervention. Nine included studies were undertaken in the United States of America (New York, Ohio, Chicago, Oregon, Massachusetts and Philadelphia). There were six studies in Australia, one study in Canada, one in South Africa, two in the United Kingdom (Northern Ireland and England) and four studies in Germany. Most studies (including the systematic review) focused on resilience in family physicians or primary healthcare providers. There were also three studies of resilience in internal medicine physicians, two in obstetrics and gynecology residents, two in surgeons, one in paediatric residents and one that combined general practitioners, psychiatrists and surgeons. There was a range of healthcare settings investigated, with some studies focusing on rural healthcare specifically and others looking at large urban teaching hospitals. Table 2 outlines each included study. Resilience Scale (CD-RISC) (3 studies) [46] and the Block Ego-Resiliency Scale [47] (1 study) were used to score physicians resilience levels.
Eight qualitative studies were identified for inclusion in this review. All used semi-structured interviews and most analysed transcripts using a grounded theory approach. One used focus groups in addition to semi-structured interviews [34] . Information was extracted from each included study on factors identified that influenced resilience levels of doctors.
Preliminary synthesis of findings

Demographic influences
The influence of demographics such as age, gender or marital status on resilience has been widely discussed in other groups of professionals. [48, 49] The majority of the quantitative studies in this review assessed whether participant's demographics had any relationship with resilience levels. Nine of the ten eligible quantitative studies reported on the demographics of the doctors. The study by Bird et al. [21] into resilience in American internal medicine residents was not able to analyse demographic associations with resilience due to a poor response to demographic questions. Eight of the other nine studies found that demographic variables (such as age, gender or marital status) had no influence on resilience scores [19] [20] 22, [24] [25] [26] [27] [28] . One study, by Eley et al. [23] of rural general practitioners in Australia found that the oldest group of doctors (aged 52-61 years) had higher resilience levels (p=0.01).
Personality traits and resilience
Previous studies in other groups of people have recognised the importance of other inherent personality factors that make an individual resilient, including positive attitudes, optimism, and the ability to regulate emotions. [4] Across the studies in this review, resilience had strong and significant relationships with personality traits that support high functioning in a stressful and demanding environment. Eley's study examined the relationship of other personality traits to resilience in Australian family physicians to identify personality traits that are positively associated with resilience. [25] Resilience was most strongly positively correlated with high Self-directedness and strongly negatively correlated with Harm Avoidance.
Resilience was moderately positively correlated with high Persistence and high
Cooperativeness.
Similar influences of personality were confirmed in Waddimba et al's [24] study of New York physicians and Cooke et al's [20] study of Australian general practitioners (GPs).
Doctors with a higher tolerance of clinical uncertainly were significantly more resilient. [20] In studies of paediatric and surgical residents, high levels of resilience correlated with high levels of self-compassion and mindfulness. [22, 28] The authors of those studies concluded that mindfulness is a potentially modifiable personality trait that is associated with resilience and is protective against stress. [28] Eley suggested that resilience should be considered in the context of multiple components of personality. [25] Social support and resilience 
Adversity as an influence on resilience
Winkel interviewed eighteen obstetric and gynaecology residents working in New
York. [36, 37] All were good standing trainees suggesting that the researchers may have selected individuals who were highly resilient; able to manage their rota commitments and adhere to academic standards. The idea of resilience being developed through adversity was identified. [36] Residents who had encountered difficult challenges before their working life appeared to struggle less with the stresses of the job, self-doubt, responsibility and medical error suggesting they had developed their resilience. At follow up interviews 3-6 months later, the doctors in Winkel's study highlighted a growing confidence in the normality of encountering difficulties in their career and in now having personalised strategies to cope. [37] Similar to the obstetric and gynaecology residents in Winkel's study, [36, 37] the GP registrars in Walter's study acknowledged that exposure to challenging experiences and "not having things easy," both in their personal and professional lives, was an important factor in their learning of how to become more resilient and cope with difficult experiences. [40] Interventions to improve resilience
We identified five interventional studies that aimed to improve doctors' resilience and assessed the influence of an intervention on resilience. [29] [30] [31] [32] [33] Resilience building interventions took a variety of forms. The majority were delivered in group settings to trainees or residents over a number of weeks and all assessed resilience using a validated psychological measure before undertaking the programme, and at one or more time points after the programme was delivered. Two interventional studies lacked a control group. [31, 32] Three out of the five interventional studies encouraged mindfulness or involved mindfulnessbased interventions. [31] [32] [33] Mindfulness based interventions are comprised of mental training to enhance one's ability to nonjudgmentally attend to the present moment. This aims to cultivate a clear thinking mental state. [50] Through mindfulness practice, unhelpful habitual thoughts and behaviours can be recognised, allowing for new ways of responding. [50] Two studies focused solely on mindfulness as a means of improving physician mental wellbeing and building resilience. [31, 33] Two studies by Mache at al. [29, 30] focused on self-care skills training combined with cognitive-behavioural and solution-focused counselling in psychiatrists and surgeons. The final study had devised their own resiliency building curriculum. [32] All studies used validated psychological tests to measure resilience before and after the intervention. Only the self-care skills training programme implemented by Mache in psychiatrists and surgeons, identified a significant improvement in resilience scores as a result of an intervention. [29, 30] Two mindfulness-based studies found that the postintervention mean resilience score was lower than the pre-intervention mean resilience score. [32, 33] Despite resilience scores generally not improving, when authors asked for feedback on their programs the majority of doctors who had attended stated that they had found their intervention useful and had learnt something meaningful. [32] Some participants stated that the intervention had fostered better peer relations and formed an additional support system. [32] Only one study had the aim of investigating resilience in order to develop a resiliency programme. [41] In a study of American Palliative Care clinicians, the doctors cited that they wanted a resiliency programme made up of training in mind-body skills (breathing, yoga, meditation), health education about the effects of stress, and cognitive strategies to help reduce ruminative thoughts and negative self-talk. [41] The majority of the clinicians stressed the need for brief strategies that could be readily integrated in the workplace. The authors concluded that a skill-building approach to stress reduction, [41] similar to Mache's intervention, [29, 30] would impart strategies that could be readily used during work hours.
Overall synthesis of findings
This review highlighted the complex, multi-factorial nature of resilience. Influences on resilience levels of doctors include personality factors, organisational factors, social support (both from peers and on a personal level), outside interests and overcoming previous adversity. Demographics and mindfulness-based interventions to improve resilience do not appear to have an influence on resilience.
Discussion
Twenty-four studies were included in this systematic review of influences on resilience in medical doctors, confirming the paucity of research into this subject. Winkel developed a useful conceptual model of resident resilience illustrated as a tree within its environment that highlights the idea that resilience is multi-factorial and a dynamic, evolving concept. [36, 37] This model depicts the majority of influences on resilience that have been identified in this review.
The trunk of the tree (or the core of resilience), she states, is the process of becoming a doctor. The roots are support from family and community values, relationships within the medical community and connections to patients. The tree grows towards the sun, which depicts professional values and aspirations. Leaves represent fuel to develop as a doctor some of which are personality characteristics (such as determination and persistence) as well as coping mechanisms. Environmental elements cause adversity and challenges that can unsettle the tree but also provide water for growth. A watering can demonstrates programmes and interventions that can cultivate resilience. [36, 37] There The study sample includes physicians from Australia, the United States of America, Canada, South Africa, Northern Ireland, England and Germany. However, although this review encompasses a variety of medical professionals and various healthcare settings worldwide, it is difficult to ascertain the generalizability of these findings to different healthcare systems.
The concept of generalization through context similarity or 'transferability' would suggest that further information on the context of each qualitative study may have improved the generalizability of findings. [51] In addition, the small number of participants in the qualitative studies may mean the results cannot be widely applied. However, similar patterns and themes were identified across the review for the influences on resilience.
Demographic factors seem unlikely to have any important influence on an individual's resilience level. [19] [20] 22, [24] [25] [26] [27] [28] However, other personality factors, which are in part modifiable, such as self-directedness, low harm avoidance or risk aversion, persistence, cooperativeness, self-compassion and mindfulness do positively correlate with higher resilience. [20, 22, [24] [25] 28 ] Personality traits are not fixed. [52] This offers an opportunity to counsel doctors to improve insight into their individual personality traits and, perhaps, to improve their resilience. This may mean that doctors can be educated on how to best manage their own mental well-being when dealing with stress and challenges in the workplace, improving their resilience.
Environmental influences are also key. In particular, a degree of freedom within the workplace and opportunities for career development positively correlate with resilience and work engagement. [24, 26] A sense of control over one's working life with the opportunity to work part-time fosters resilience. [35, 38] The studies included in this review investigated resilience in groups of clinicians who differed widely in terms of medical speciality and degree of seniority. However, the common themes of peer social support and supportive relationships outside of medicine have consistently been identified as factors that build resilience. [24, [34] [35] [36] [37] [38] [39] [40] [41] As concluded by several researchers, the importance of enhancing professional teamwork and the building of supportive networks for clinicians is necessary to improve work place resilience. [24, 26] Interventions to improve resilience, in particular, mindfulness-based interventions, have not been shown to increase doctor's resilience when scored pre-and post-intervention on validated psychological tests. [31] [32] [33] However, subjectively, doctors who attended these programs did find them useful. [32] Some authors argue that after these interventions, doctors are more insightful with regard their own resilience, and as a result score themselves lower on their post-intervention resilience scale. They also argue that the phenomenon of resilience is an ever changing process that may vary, regardless of any intervention. [32] This may mean that these interventions do offer some benefit in increasing resilience and therefore improving professional quality of life for doctors. Of note, the two studies that did find a significant increase in post-intervention resilience were self-care skills training programme with cognitive behavioural and solution-focused counselling, suggesting future work evaluating these interventions may be useful. [29, 30] This review challenges the idea that resilience is a doctor's personal resource only, with no consideration given to the environment he or she lives or works in. The General Medical
Council (GMC) and other organisations, such as the British Medical Association (BMA), offer workshops and seminars for UK physicians to improve their resilience and whilst well meaning, these may not offer much benefit. [53, 54] These interventions aim to increase doctors' productivity and resilience but neglect the social and organisational contexts that may have a detrimental effect.
Further work to assess resilience in NHS clinicians would be useful, as only two studies were identified that focussed on resilience in UK doctors. [19, 34] If doctors working in the UK healthcare system do have low levels of resilience, then appropriate evidence-based interventions may be worthwhile. By cultivating resilience, like the watering can in Winkel's depiction of resident resilience, [36, 37] these workshops may lower the incidence of clinician burnout. However, if NHS doctors already have high resilience, improving personal resilience further may not offer much benefit to their work-related quality of life.
Conclusions
In conclusion, this systematic review highlights the complex, multi-factorial nature of resilience. Personality factors influence resilience and may offer an opportunity to improve resilience by counselling doctors with regards their individual personality traits. However, resilience is not limited to a doctor's own personal resource, and some studies have highlighted the influence of modifiable factors such as organisational contexts (workload, working environment), social support and leisure time activities. Interventions to improve resilience, in particular mindfulness-based interventions, do not significantly increase doctors' resilience scores, raising the question, do they offer a benefit to professional quality of life?
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